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Abstract

The Deepwater Horizon incident was the largest marine oil spill in U.S. waters, oiling large expanses of 

coastal wetland shorelines. To examine impacts o f the spill on coastal wetland fauna, we compared 

marsh periwinkle (Littoraria irrorata) density and shell length at salt marsh sites w ith  heavier persistent 

oiling to  reference conditions. We also compared periw inkle density and size among oiled sites w ith  and 

w ithou t shoreline cleanup treatments. Marsh periwinkles were affected by oiling and associated habitat 

alterations. Densities o f periwinkles were reduced by 80-90% at the oiled marsh edge and by 50% in the 

oiled marsh interior compared to reference. Shoreline treatm ents fu rther reduced adult snail density 

and reduced snail size at the oiled marsh edge. We conclude that periwinkles were reduced primarily as 

a result o f oiling, but were incrementally reduced further by subsequent shoreline treatments. Based on 

the size o f adult periwinkles observed and literature information on age and growth, population 

recovery is likely to  take a m inimum o f 3-5 years once oiling and habitat conditions in affected areas are 

suitable to support normal recruitment, immigration, survival, and growth. If heavily oiled marshes have 

experienced accelerated erosion as a result o f the spill, these habitat losses would represent additional 

permanent losses o f marsh periwinkles.
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Zone
Reference Oiled Untreated Oiled Treated p-value

ref V. 
oiled

p-value
untreated 
V. treatedMean ± SE N Mean ± SE N Mean ± SE N

1 34 ± 14 9 7 ± 2 11 3 ± 1 12 0.035 0.155

2 95 ± 2 8 11 4 7 ±  12 12 4 5 ±  18 12 0.062 0.913

3 81 ± 2 0 11 1 1 5 ± 2 7 12 107 ± 2 0 12 0.305 0.815

Figure 1. Marsh periwinkle total densities. Data are means ± 1 standard error (SE) w ith  N number of 

replicates. *lndicates planned comparisons o f reference and oiled sites were statistically significant, 

tindicates planned comparisons o f oiled untreated and treated sites were statistically significant. 

Statistical significance defined as p < 0.10.
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Zone
Reference Oiled Untreated Oiled Treated p-value

ref V. 
oiled

p-value
untreated 
V. treatedMean ± SE N Mean ± SE N Mean ± SE N

1 2 8 ±  14 9 5 ± 2 11 1 ± 0.4 12 0.056 0.027

2 94 ± 2 8 11 4 7 ±  11 12 34 ± 12 12 0.045 0.441

3 8 0 ±  19 11 113 ± 27 12 1 0 5 ± 1 9 12 0.300 0.792

Figure 2. Marsh periwinkle adult densities. Adults were defined as snails >13 mm in shell length. Data 

are means ± 1 standard error (SE) w ith  N number o f replicates. *lndlcates planned comparisons of 

reference and oiled sites were statistically significant, tindicates planned comparisons o f oiled 

untreated and treated sites were statistically significant. Statistical significance defined as p < 0.10.
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Zone

Reference Oiled Untreated Oiled Treated p-vaiue
re f V. 
oiled

p-vaiue
untreated 
V. treatedMean ± SE N Mean ± SE N Mean ± SE N

1 17.3 ± 1.6 9 18.3 + 0.8 6 11.2 + 2  4 7 0.119 0.016

2 19.5 ± 1.1 11 20.4 ± 0.3 11 18.3 + 0.9 9 0.465 0.205

3 20.6 + 0.6 11 20.7 + 0.2 12 20.9 + 0.2 11 0.799 0.508

Figure 3. Marsh periwinkle shell length. Data are means ± 1 standard error (SE) w ith  N number of 

replicates. *lndicates planned comparisons o f reference and oiled sites were statistically significant, 

tindicates planned comparisons o f oiled untreated and treated sites were statistically significant. 

Statistical significance defined as p < 0.10.
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Table 1. Marsh oiling and vegetation characteristics for the marsh periwinkle study sites. Data are 

means ± 1 standard error (SE) w ith  N number o f replicates. Statistical significance defined as p < 0.10.

Parameter Zone

Reference
Oiled

Untreated
Oiled

Treated p-value 
reference 

V. oiled

p-value 
untreated 
V. treatedMean ± 

SE
N

Mean ± 
SE

N
Mean ± 

SE
N

Surface oil cover (%) 1 0 ± 0 9 20± 10 11 19 ±7 12 0.002 0.919
Surface oil cover (%) 2 0 ± 0 11 0.1 ±0.1 12 0.3 ±0.3 12 0.199 0.451
Surface oil cover (%) 3 0 ± 0 11 0 ± 0 12 4 ± 4 12 0.323 0.323
tPAH in soils (mg/kg) 1 0.5 ±0.1 8 157 ± 49 7 64 ±32 8 0.002 0.140
tPAH in soils (mg/kg) 2 0.4 ±0.1 11 23 ± 5 11 40±  19 11 0.005 0.428
tPAH in soils (mg/kg) 3 no data - no data - no data - - -

Sportina alt. cover (%) 1 54 ± 7 9 29 ± 8 11 25 ±8 12 0.005 0.690
Spartina alt. cover (%) 2 54 ± 8 11 32 ±9 12 31 ±8 12 0.023 0.939
Spartina alt. cover (%) 3 55 ± 7 11 47 ± 8 12 42 ±7 12 0.272 0.563
Vegetation height (cm) 1 54 ± 4 9 51± 11 11 26 ±7 12 0.022 0.078
Vegetation height (cm) 2 54 ± 5 11 49 ± 7 12 42 ± 6 12 0.140 0.446
Vegetation height (cm) 3 59 ± 5 11 59 ± 4 12 51 ± 6 12 0.603 0.299
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